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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The mirror-polishing approach of the wafer periphery section characterized by using an 
abrasive material and grinding said wafer periphery section with a buff after grindihgsaid wafer 
periphery section using the tape which supported the abrasive grain in carrying out mirror 
polishing of the wafer periphery section. 

[Claim 2] The mirror-polishing approach of the wafer periphery section characterized by using an 
abrasive material and grinding said wafer periphery section with a buff after grinding said wafer 
periphery section using the tape which supported the abrasive grain in carrying out mirror 
polishing of the wafer periphery section after beveling in the wafer periphery section and 
performing ARUKARIETCHI. 

[Claim 3] Mirror-polishing equipment characterized by having the tape polish equipment which 
grinds the wafer periphery section using the tape which supported the abrasive grain, and buffing 
equipment which grinds said wafer periphery section with a buff using an abrasive material. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl..., 2005/07/29 



- JP,09-1.0901 0,A [DETAILED DESCRIPTION] 1 /5 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mirror-polishing equipment suitable for a 

wafer, especially a silicon semiconductor wafer. 

[0002] 

[Description of the Prior Art] Conventionally, in manufacture of a silicon semiconductor wafer, 
mirror polishing of a wafer is performed after the etching process for losing the wrapping 
process, the crushing layer, and the polluted part for abolishing the beveling process for 
preventing the chip of the wafer periphery section, and the thickness variation of a wafer. The 
mirror-polishing process of this wafer can be divided roughly into the mirror-polishing process on 
the front face of a wafer, and the mirror-polishing process of the wafer periphery section. 
[0003] By the way, an orientation flat (henceforth a "cage hula") and a notch are prepared in the 
location related to the crystal orientation of a wafer at the wafer periphery section, and these 
cage hula and the notch are used for detecting the location on a wafer periphery by the 
automated manufacturing installation. Therefore, it is necessary to carry out mirror polishing of 
the other part (henceforth a "periphery") to a cage hula or a notch also at the mirror-polishing 
process of the wafer periphery section. 

[0004] Next, the approach of mirror polishing of the conventional wafer periphery section of a 
silicon single crystal wafer is explained. This approach uses the buff made of foaming resin. This 
approach is very fine Si02, if mirror polishing is carried out to it being also with the buff which 
has the slot (the total ****) which agrees the periphery and cage hula of a wafer in the 
configuration of that periphery and cage hula and that mirror polishing is hit. The abrasive 
material which melted powder etc. in water solutions, such as a sodium hydroxide (NaOH), is 
used. In addition, in order to carry out mirror polishing of the notch by this approach, a disc-like 
buff is used. Of course, an abrasive material is used also in this case. 
[0005] 

[Problem(s) to be Solved by the Invention] by the way. the so-called acid dirty **** crack 
****** which dips a wafer in the mixed liquor of fluoric acid, a nitric acid, and an acetic acid 
conventionally as the etching approach of a silicon semiconductor wafer — an acid — recently 
[ if dirty since cost starts waste fluid processing of the etching reagent after that display 
flatness maintenance of the wafer after wrapping is difficult and an activity ] — an acid — dirty 
— instead of — alkali dirty ** — it is becoming in use. however, alkali — the time amount for 
smoothness being spoiled since the tooth back and peripheral face of a wafer are ruined, and 
backing and peripheral face processing being needed, especially making granularity of a field 
below into predetermined granularity by peripheral face processing, and considering as target 
smoothness, when dirty — an acid — there was a problem of comparing dirtily and becoming 
large several times. 

[0006] This invention is made in view of this point, from buffing, it is a short time far, and is 
stabilized, and aims at offering the mirror-polishing approach and mirror-polishing equipment 
which can carry out smooth polish. 
[0007] 
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[Means for Solving the Problem] this invention person did not only the polish by the buff but 
research on the tape polish used by current [ part ] for this object achievement. This tape polish 
is polish using the tape which supported the abrasive grain. The concrete approach carries out 
mirror polishing of the wafer periphery section to mirror polishing by giving a required relative 
velocity between a tape and a wafer by rotating the drum which presses against the wafer 
periphery section the tape which it let out from the supply reel, and a new side is made to 
always touch the processing section by rolling round the tape by the forward-tape-wind- 
without-data-read-without-machine-functions reel, and winds a tape. In the research on this 
buffing and tape polish, at buffing, several times as much time amount as tape polish was needed 
for acquiring the polished surface below predetermined granularity, and there was a problem that 
that time amount also varied with a buff further. On the other hand, in tape polish, it found out 
that a limitation was in the field granularity obtained. 

[0008] Then, this invention person tried to use an abrasive material and to grind with a buff, i.e., 
to use tape polish and buffing together, after grinding said periphery section using the tape which 
supported the abrasive grain in carrying out mirror polishing of the wafer periphery section. 
Consequently, when using mirror polishing which uses tape polish and buffing together, it turned 
out that it is a short time far, and it is stabilized, and field granularity can be made below into 
predetermined granularity from buffing. 

[0009] Drawing 1 compares buffing with tape polish, an axis of ordinate shows smoothness and 
the axis of abscissa shows polish tjme amount. Although a limitation is in the smoothness 
obtained although the time amount for grinding to predetermined smoothness is short, the time 
amount for grinding to predetermined smoothness is long and that time amount differs in tape 
polish with a buff at buffing when this drawing 1 is seen, it turns out that smoother polish can be 
performed compared with tape polish. In addition, the tape with a small grain size is used as it 
goes to the right-hand side of drawin g 1 . 

[0010] After this invention grinds said periphery section using the tape which supported the 
abrasive grain in carrying out mirror polishing of the periphery section of the wafer after being 
made based on this knowledge and beveling in the periphery section of a wafer, an abrasive 
material is used for it and it grinds it with a buff. 

[0011] Moreover, after other invention grinds said periphery section using the tape which 
supported the abrasive grain in carrying out mirror polishing of the periphery section of the wafer 
after beveling in the periphery section of a wafer and performing ARUKARIETCHI, it uses an 
abrasive material and grinds it with a buff. 

[0012] Furthermore, other invention relates to mirror-polishing equipment, and is equipped with 
the tape polish equipment which grinds the wafer periphery section using the tape which 
supported the abrasive grain, and the buffing equipment which grinds the wafer periphery section 
with a buff using an abrasive material. 

[0013] Since according to the above-mentioned means tape polish with a quick polish rate can 
be given compared with buffing before grinding the wafer periphery section with a buff, time 
amount until it makes it the smoothness below desired granularity will be shortened. Moreover, 
since buffing in which precise polish is possible can be given compared with tape polish after 
grinding the wafer periphery section to some extent on a tape, high polish of smoothness is 
attained. 
[0014] 

[Embodiment of the Invention] The mirror-polishing equipment concerning this invention is 
shown in drawing 2 . This mirror-polishing equipment 1 is equipped with tape polish equipment 2 
and buffing equipment 3, and can give tape polish and buffing to the wafer periphery section now. ' 

[0015] The cassette anchoring section A for tape polish equipment 2 to attach the cassette 4 
which contained Wafer W The wafer positioning section B which positions the wafer W ( drawing 
3 and drawin g 4 ) picked out from the cassette 4 It has the periphery polish section E for 
grinding the periphery of the cage hula polish section D for grinding the cage hula O ( drawing 4 ) 
of the notch polish section C for grinding the notch N of Wafer W ( drawin g 3 ), and Wafer W, and 
Wafer W. And in this tape polish equipment 2, a loader 10 is formed in the cassette anchoring 
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section A, and the wafer transport device 1 1 is formed in the center. Moreover, notch polish 
equipment 12, cage hula polish equipment 13, and periphery polish equipment 14 are formed in 
the notch polish section C, the cage hula polish section D, and the periphery polish section E, 
respectively. 

[0016] As shown in drawing 5 , a loader 10 can be equipped with the lifting device (not shown) 
which makes it go up and down the cassette 4 which can be held in the laminating condition for 
many wafers W, and band-conveyor 10a which picks out one wafer W at a time from this 
cassette 4, and can take out one wafer W now at a time by band-conveyor 10a sequentially from 
the wafer W currently held at the cassette 4 bottom. 

[0017] The wafer transport device 11 is equipped with body-of-revolution 11a by which 
revolution actuation is carried out, and four arm lib prepared in this body-of-revolution 1 1a by 
the motor which is not illustrated focusing on a vertical axis as shown in drawing 2 and drawing 
6 , and each arm 1 1 b is extruded by predetermined time amount in the direction of outside by 
the predetermined force by the air cylinder in the interior of body-of-revolution 11a which is not 
illustrated. Moreover, as shown in drawing 6 , adhesive disk 1 1c is prepared in the point bottom 
of each arm 1 1 b. Each adhesive disk 1 1 c is connected with the suction pump which is not 
illustrated through the air pipe (not shown) arranged in arm 11b and body-of-revolution 11a. 
Moreover, adhesive disk 11c can be rotated now by motor 1 1d. 

[0018] Although notch polish equipment 12 is equipped with rotating-drum 30a and tape 
supporter material 30b and does not carry out a graphic display into rotating-drum 30a as shown 
in drawing 7 , the reel for delivery for letting out Tape T and the reel for rolling up for rolling 
round Tape T are formed. It is hung on tape supporter material on which part is located out of 
rotating-drum 30a the middle although tape T which it let out from reel for delivery is once led 
to outside of rotating-drum 30a and it is spirally wound almost on periphery of rotating-drum 30a 
30b, the point of the tape T is further drawn inside rotating-drum 30a, and it is almost wound 
around the reel for rolling up. The both-way revolution of the rotating-drum 30a is carried out by 
motor 30c, and revolution actuation of the reel for rolling up which is not illustrated is carried out 
by motor 30d. With this notch polish equipment 12, pressing against the notch N of Wafer W the 
tape T hung on tape supporter material 30b, and rolling round Tape T by the reel for rolling up by 
motor 30d, the both-way revolution of the rotating-drum 30a is carried out by motor 30c, and 
Notch N is ground on Tape T. In that case, it is desirable to carry out the both-way revolution of 
the adhesive disk 11c so that the whole notch N can be ground. Moreover, as for rotating-drum 
30a and tape supporter material 30b, it is desirable to constitute so that it can rotate centering 
on the horizontal axis which considers as a configuration movable in the direction which can 
approach and desert, and intersects perpendicularly with Notch N in said direction through the 
contact section of Tape T and Notch N further. 

[001 9] Although it has rotating-drum 40a and a graphic display is not carried out into rotating- 
drum 40a as cage hula polish equipment 13 and periphery polish equipment 14 have same 
composition and it is shown in drawing 8 , the reel for delivery for letting out Tape T and the reel 
for rolling up for rolling round Tape T are formed. The tape T which it let out from the reel for 
delivery is once led to the outside of rotating-drum 40a, and it is spirally wound around the 
periphery of rotating-drum 40a almost, and further, the point of the tape T is drawn inside 
rotating-drum 40a, and is almost wound around the reel for rolling up. Moreover, the both-way 
revolution of the rotating-drum 40a is carried out by motor 40c, and revolution actuation of the 
reel for rolling up which is not illustrated is carried out by motor 40d. With this cage hula polish 
equipment 13 and periphery polish equipment 14, pressing against the cage hula O and periphery 
of Wafer W the tape T hung on rotating-drum 40a, and rolling round Wafer W by the reel for 
rolling up by motor 40d, by motor 40c, the both-way revolution of the rotating-drum 40a is 
carried out, and polish of the cage hula O and a periphery is performed. It is desirable to 
constitute so that rotating-drum 40a can be rotated centering on the horizontal axis which 
intersects perpendicularly in said direction through the contact section of Tape T, and the cage 
hula O and a periphery, and to enable it to grind the whole chamfer. 

[0020] In addition, in the wafer positioning section B, centering of Wafer W is made by the 
pointing device which is not illustrated. Moreover, the wafer W returned to the wafer positioning 
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section B after tape polish termination is sent to the carrier delivery section F of Wafer W by the 
means which is not illustrated, without being positioned again. 

[0021] The wafer positioning section G which positions the wafer W ( drawing 3 and drawing 4 ) 
which delivers buffing equipment 3 with the means which is not illustrated, and is sent from 
Section F The notch polish section H for grinding the notch N of Wafer W ( drawing 3 ) It has the 
cassette anchoring section K for attaching the cassette 4 for containing the periphery polish 
section J and Wafer W for grinding the periphery of the cage hula polish section I for grinding the 
cage hula O of Wafer W ( drawing 4 ), and Wafer W. And in this buffing equipment 3, the wafer 
transport device 21 is formed in the center. Moreover, notch polish equipment 22, cage hula 
polish equipment 237"ahd periphery polish~equipment 24 are formed in the notch polish-section H, 
the cage hula polish section I, and the periphery polish section J, respectively. Furthermore, the 
unloader 25 is formed in the cassette anchoring section K. 

[0022] As the wafer transport device 21 has the almost same composition as the wafer 
transport device 1 1 and it is shown in drawing 2 , it has body-of-revolution 21a by which 
"Tevolutibnactuation is carried outrand four arm 21b prepared in this body-of-revolution 21a by 
the motor which is not illustrated focusing on a vertical axis, and each arm 21b is extruded by 
predetermined time amount in the direction of outside by the predetermined force by the air 
cylinder in the interior of body-of-revolution 21a which is not illustrated. Moreover, adhesive disk 
21c is prepared in the point bottom of each arm 21b. Each adhesive disk 21c is connected with 
the suction pump which is not illustrated through the air pipe (not shown) arranged in arm 21b 
and body-of-revolution 21a. Moreover, adhesive disk 21c can be rotated now by the motor which 
is not illustrated. 

[0023] Notch polish equipment 22 is equipped with buff 22a made of disc-like foaming resin as 
shown in drawing 2 , and this buff 22a is seen from the upper part, and is supported by "KO" 
character-like arm 22b. And with this notch polish equipment 22, the notch N of Wafer W is 
ground by carrying out revolution actuation of the buff 22a by the motor which is not illustrated, 
pressing the periphery of buff 22a against the notch N of Wafer W, and carrying out the both- 
way revolution of the wafer W whenever [ corniculus ]. 

[0024] Cage hula polish equipment 23 is equipped with buff 23a made of cylinder-like foaming 
resin as shown in drawing 9 . Slot (total ****) 23b which receives the cage hula O of Wafer W is 
prepared in the periphery of this buff 23a. Buff 23a grinds the cage hula O of Wafer W by being 
able to move up and down now with the lifting device which is not illustrated and pressing the 
inner surface of slot 23b of buff 23a against the cage hula O of Wafer W while revolution 
actuation is carried out by motor 23c. 

[0025] Periphery polish equipment 24 is equipped with buff 24a made of cylinder-like foaming 
resin as shown in drawing 10 . Slot (total ****) 24b which receives the periphery of Wafer W is 
prepared in the inner circumference of this buff 24a. Buff 24a grinds the periphery of Wafer W by 
being able to move up and down now with the lifting device which is not illustrated and pressing 
the inner surface of slot 24b of buff 24a against the periphery of Wafer W while revolution 
actuation is carried out by motor 24c. 

[0026] As shown in drawing 1 1 , an unloader 25 can be equipped with the lifting device (not 
shown) which makes it go up and down the cassette 4 which can be held in the laminating 
condition for many wafers W, and band-conveyor 25a which contains one wafer W at a time to 
this cassette 4, and can contain one wafer W now at a time for Wafer W by band-conveyor 25a 
sequentially from a cassette 4 upside. 

[0027] In addition, in the wafer positioning section G, centering of Wafer W is made by the 
pointing device which is not illustrated. 

[0028] Thus, according to the constituted mirror-polishing equipment 1, while being able to 
perform the both sides of tape polish and buffing, either tape polish or buffing can be performed 
if needed. And when performing the both sides of tape polish and buffing, from buffing, it is a 
short time far, and it is stabilized, and field granularity can be made below into desired 
granularity. 

[0029] As mentioned above, although the operation gestalt of invention made by this invention 
person was explained, in the range which is not limited to this operation gestalt and does not 
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deviate from the summary, various deformation is possible for this invention. 
[0030] 

[Effect of the Invention] Since tape polish with a quick polish rate can be given compared with 
buffing before grinding the wafer periphery section with a buff if the effectiveness of the typical 
thing of this invention is explained, time amount until it makes it the smoothness below 
predetermined granularity will be shortened. Moreover, since buffing in which precise polish is 
possible can be given compared with tape polish after grinding the wafer periphery section to 
some extent on a tape, the polish below difficult desired granularity is attained only by tape 
polish. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the mirror-polishing equipment suitable for a 
wafer, especially a silicon semiconductor wafer . 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, in manufacture of a silicon semiconductor wafer, 
mirror polishing of a wafer is performed after the etching process for losing the wrapping 
process, the crushing layer, and the polluted part for abolishing the beveling process for 
preventing the chip of the wafer periphery section, and the thickness variation of a wafer. The 
mirror-polishing process of this wafer can be divided roughly into the mirror-polishing process on 
the front face of a wafer, and the mirror-polishing process of the wafer periphery section. 
[0003] By the way, an orientation flat (henceforth a "cage hula") and a notch are prepared in the 
location related to the crystal orientation of a wafer at the wafer periphery section, and these 
cage hula and the notch are used for detecting the location on a wafer periphery by the 
automated manufacturing installation. Therefore, it is necessary to carry out mirror polishing of 
the other part (henceforth a "periphery") to a cage hula or a notch also at the mirror-polishing 
process of the wafer periphery section. 

[0004] Next, the approach of mirror polishing of the conventional wafer periphery section of a 
silicon single crystal wafer is explained. This approach uses the buff made of foaming resin. This 
approach is very fine Si02, if mirror polishing is carried out to it being also with the buff which 
has the slot (the total ****) which agrees the periphery and cage hula of a wafer in the 
configuration of that periphery and cage hula and that mirror polishing is hit. The abrasive 
material which melted powder etc. in water solutions, such as a sodium hydroxide (NaOH), is 
used. In addition, in order to carry out mirror polishing of the notch by this approach, a disc-like 
buff is used. Of course, an abrasive material is used also in this case. 
[0005] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since tape polish with a quick polish rate can be given compared with 
buffing before grinding the wafer periphery section with a buff if the effectiveness of the typical 
thing of this invention is explained, time amount until it makes it the smoothness below 
predetermined granularity will be shortened. Moreover, since buffing in which precise polish is 
possible can be given compared with tape polish after grinding the wafer periphery section to 
some extent on a tape, the polish below difficult desired granularity is attained only by tape 
polish. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] by the way, the so-called acid dirty **** crack 
****** which dips a wafer in the mixed liquor of fluoric acid, a nitric acid, and an acetic acid 
conventionally as the etching approach of a silicon semiconductor wafer — an acid — recently 
[ if dirty since cost starts waste fluid processing of the etching reagent after that display 
flatness maintenance of the wafer after wrapping is difficult and an activity ] — an acid — dirty 
— instead of — alkali dirty ** — it is becoming in use. however, alkali — the time amount for 
smoothness being spoiled since the tooth back and peripheral face of a wafer are ruined, and 
backing and peripheral face processing being needed, especially making granularity of a field 
below into predetermined granularity by peripheral face processing, and considering as target 
smoothness, when dirty — an acid — there was a problem of comparing dirtily and, becoming 
large several times. 

[0006] This invention is made in view of this point, from buffing, it is a short time far, and is 
stabilized, and aims at offering the mirror-polishing approach and mirror-polishing equipment 
which can carry out smooth polish. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] this invention person did not only the polish by the buff but 
research on the tape polish used by current [ part ] for this object achievement This tape polish 
is polish using the tape which supported the abrasive grain. The concrete approach carries out 
mirror polishing of the wafer periphery section to mirror polishing by giving a required relative 
velocity between a tape and a wafer by rotating the drum which presses against the wafer 
periphery section the tape which it let out from the supply reel, and a new side is made to 
always touch the processing section by rolling round the tape by the forward-tape-wind- 
without-data-read-without-machineHxinctions reel, and winds a tape. In the research on this 
buffing and tape polish, at buffing, several times as much time amount as tape polish was needed 
for acquiring the polished surface below predetermined granularity, and there was a problem that 
that time amount also varied with a buff further. On the other hand, in tape polish, it found out 
that a limitation was in the field granularity obtained. 

[0008] Then, this invention person tried to use an abrasive material and to grind with a buff, i.e., 
to use tape polish and buffing together, after grinding said periphery section using the tape which 
supported the abrasive grain in carrying out mirror polishing of the wafer periphery section. 
Consequently, when using mirror polishing which uses tape polish and buffing together, it turned 
out that it is a short time far, and it is stabilized, and field granularity can be made below into 
predetermined granularity from buffing. 

[0009] Drawing 1 compares buffing with tape polish, an axis of ordinate shows smoothness and 
the axis of abscissa shows polish time amount. Although a limitation is in the smoothness 
obtained although the time amount for grinding to predetermined smoothness is short, the time 
amount for grinding to predetermined smoothness is long and that time amount differs in tape 
polish with a buff at buffing when this drawing 1 is seen, it turns out that smoother polish can be 
performed compared with tape polish. In addition, the tape with a small grain size is used as it 
goes to the right-hand side of drawing 1 . 

[0010] After this invention grinds said periphery section using the tape which supported the 
abrasive grain in carrying out mirror polishing of the periphery section of the wafer after being 
made based on this knowledge and beveling in the periphery section of a wafer, an abrasive 
material is used for it and it grinds it with a buff. 

[0011] Moreover, after other invention grinds said periphery section using the tape which 
supported the abrasive grain in carrying out mirror polishing of the periphery section of the wafer 
after beveling in the periphery section of a wafer and performing ARUKARIETCHI, it uses an 
abrasive material and grinds it with a buff. 

[0012] Furthermore, other invention relates to mirror-polishing equipment, and is equipped with 
the tape polish equipment which grinds the wafer periphery section using the tape which 
supported the abrasive grain, and the buffing equipment which grinds the wafer periphery section 
with a buff using an abrasive material. 

[0013] Since according to the above-mentioned means tape polish with a quick polish rate can 
be given compared with buffing before grinding the wafer periphery section with a buff, time 
amount until it makes it the smoothness below desired granularity will be shortened. Moreover, 
since buffing in which precise polish is possible can be given compared with tape polish after 
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grinding the wafer periphery section to some extent on a tape, high polish of smoothness is 

attained. 

[0014] 

[Embodiment of the Invention] The mirror^polishing equipment concerning this invention is 
shown in drawing 2 . This mirror-polishing equipment 1 is equipped with tape polish equipment 2 
and buffing equipment 3, and can give tape polish and buffing to the wafer periphery section now. 

[0015] The cassette anchoring section A for tape polish equipment 2 to attach the cassette 4 
which contained Wafer W The wafer positioning section B which positions the wafer W ( drawing 
3 and drawing 4 ) picked out from the cassette 4 It has the periphery polish section E for 
grinding the periphery of the cage hula polish section D for grinding the cage hula O ( drawing 4 ) 
of the notch polish section C for grinding the notch N of Wafer W ( drawing 3 ), and Wafer W f and 
Wafer W. And in this tape polish equipment 2, a loader 10 is formed in the cassette anchoring 
section A, and the wafer transport device 1 1 is formed in the center. Moreover, notch polish 
equipment 12, cage hula polish equipment 13, and periphery polish equipment 14 are formed in 
the notch polish section C, the cage hula polish section D, and the periphery polish section E, 
respectively. 

[0016] As shown in drawing 5 , a loader 10 can be equipped with the lifting device (not shown) 
which makes it go up and down the cassette 4 which can be held in the laminating condition for 
many wafers W, and band-conveyor 10a which picks out one wafer W at a time from this 
cassette 4, and can take out one wafer W now at a time by band-conveyor 10a sequentially from 
the wafer W currently held at the cassette 4 bottom. 

[0017] The wafer transport device 11 is equipped with body-of-revolution 1 1a by which 
revolution actuation is carried out, and four arm 11b prepared in this body-of-revolution 1 1a by 
the motor which is not illustrated focusing on a vertical axis as shown in drawing 2 and drawing 
6 , and each arm 1 1 b is extruded by predetermined time amount in the direction of outside by 
the predetermined force by the air cylinder in the interior of body-of-revolution 11a which is not 
illustrated. Moreover, as shown in drawing 6 , adhesive disk 1 1c is prepared in the point bottom 
of each arm 11b. Each adhesive disk 11c is connected with the suction pump which is not 
illustrated through the air pipe (not shown) arranged in arm 1 1 b and body-of-revolution 1 1 a. 
Moreover, adhesive disk 1 1c can be rotated now by motor 1 1d. 

[0018] Although notch polish equipment 12 is equipped with rotating-drum 30a and tape 
supporter material 30b and does not carry out a graphic display into rotating-drum 30a as shown 
in drawing 7 , the reel for delivery for letting out Tape T and the reel for rolling up for rolling 
round Tape T are formed. It is hung on tape supporter material on which part is located out of 
rotating-drum 30a the middle although tape T which it let out from reel for delivery is once led 
to outside of rotating-drum 30a and it is spirally wound almost on periphery of rotating-drum 30a 
30b, the point of the tape T is further drawn inside rotating-drum 30a, and it is almost wound 
around the reel for rolling up. The both-way revolution of the rotating-drum 30a is carried out by 
motor 30c, and revolution actuation of the reel for rolling up which is not illustrated is carried out 
by motor 30d. With this notch polish equipment 1 2, pressing against the notch N of Wafer W the 
tape T hung on tape supporter material 30b f and rolling round Tape T by the reel for rolling up by 
motor 30d, the both-way revolution of the rotating-drum 30a is carried out by motor 30c, and 
Notch N is ground on Tape T. In that case, it is desirable to carry out the both-way revolution of 
the adhesive disk 1 1c so that the whole notch N can be ground. Moreover, as for rotating-drum 
30a and tape supporter material 30b, it is desirable to constitute so that it can rotate centering 
on the horizontal axis which considers as a configuration movable in the direction which can 
approach and desert, and intersects perpendicularly with Notch N in said direction through the 
contact section of Tape T and Notch N further. 

[0019] Although it has rotating-drum 40a and a graphic display is not carried out into rotating- 
drum 40a as cage hula polish equipment 13 and periphery polish equipment 14 have same 
composition and it is shown in drawing 8 , the reel for delivery for letting out Tape T and the reel 
for rolling up for rolling round Tape T are formed. The tape T which it let out from the reel for 
delivery is once led to the outside of rotating-drum 40a, and it is spirally wound around the 
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periphery of rotating-drum 40a almost, and further, the point of the tape T is drawn inside 
rotating-drum 40a, and is almost wound around the reel for rolling up. Moreover, the both-way 
revolution of the rotating-drum 40a is carried out by motor 40c, and revolution actuation of the 
reel for rolling up which is not illustrated is carried out by motor 40d. With this cage hula polish 
equipment 13 and periphery polish equipment 14, pressing against the cage hula O and periphery 
of Wafer W the tape T hung on rotating-drum 40a, and rolling round Wafer W by the reel for 
rolling up by motor 40d, by motor 40c, the both-way revolution of the rotating-drum 40a is 
carried out, and polish of the cage hula O and a periphery is performed. It is desirable to 
constitute so that rotating-drum 40a can be rotated centering on the horizontal axis which 
intersects perpendicularly in said direction through the contact section of Tape T, and the cage 
hula O and a periphery, and to enable it to grind the whole chamfer. 

[0020] In addition, in the wafer positioning section B, centering of Wafer W is made by the 
pointing device which is not illustrated. Moreover, the wafer W returned to the wafer positioning 
section B after tape polish termination is sent to the carrier delivery section F of Wafer W by the 

means which is not illustrated, without being positioned again. — 

[0021] The wafer positioning section G which positions the wafer W ( drawing 3 and drawing 4 ) 
which delivers buffing equipment 3 with the means which is not illustrated, and is sent from 
Section F The notch polish section H for grinding the notch N of Wafer W ( drawing 3 ) It has the 
cassette anchoring section K for attaching the cassette 4 for containing the periphery polish 
section J and Wafer W for grinding the periphery of the cage hula polish section I for grinding the 
cage hula O of Wafer W ( drawing 4 ), and Wafer W. And in this buffing equipment 3, the wafer 
transport device 21 is formed in the center. Moreover, notch polish equipment 22, cage hula 
polish equipment 23, and periphery polish equipment 24 are formed in the notch polish section H, 
the cage hula polish section I, and the periphery polish section J, respectively. Furthermore, the 
unloader 25 is formed in the cassette anchoring section K. 

[0022] As the wafer transport device 21 has the almost same composition as the wafer 
transport device 11 and it is shown in drawing 2 , it has body-of-revolution 21a by which 
revolution actuation is carried out, and four arm 21b prepared in this body-of-revolution 21a by 
the motor which is not illustrated focusing on a vertical axis, and each arm 21b is extruded by 
predetermined time amount in the direction of outside by the predetermined force by the air 
cylinder in the interior of body-of-revolution 21a which is not illustrated. Moreover, adhesive disk 
21c is prepared in the point bottom of each arm 21b. Each adhesive disk 21c is connected with 
the suction pump which is not illustrated through the air pipe (not shown) arranged in arm 21b 
and body-of-revolution 21a. Moreover, adhesive disk 21c can be rotated now by the motor which 
is not illustrated. 

[0023] Notch polish equipment 22 is equipped with buff 22a made of disc-like foaming resin as 
shown in drawing 2 , and this buff 22a is seen from the upper part, and is supported by "KO" 
character-like arm 22b. And with this notch polish equipment 22, the notch N of Wafer W is 
ground by carrying out revolution actuation of the buff 22a by the motor which is not illustrated, 
pressing the periphery of buff 22a against the notch N of Wafer W, and carrying out the both- 
way revolution of the wafer W whenever [ corniculus ]. 

[0024] Cage hula polish equipment 23 is equipped with buff 23a made of cylinder-like foaming 
resin as shown in drawin g 9 . Slot (total ****) 23b which receives the cage hula O of Wafer W is 
prepared in the periphery of this buff 23a. Buff 23a grinds the cage hula O of Wafer W by being 
able to move up and down now with the lifting device which is not illustrated and pressing the 
inner surface of slot 23b of buff 23a against the cage hula O of Wafer W while revolution 
actuation is carried out by motor 23c. 

[0025] Periphery polish equipment 24 is equipped with buff 24a made of cylinder-like foaming 
resin as shown in drawing 10 . Slot (total ****) 24b which receives the periphery of Wafer W is 
prepared in the inner circumference of this buff 24a. Buff 24a grinds the periphery of Wafer W by 
being able to move up and down now with the lifting device which is not illustrated and pressing 
the inner surface of slot 24b of buff 24a against the periphery of Wafer W while revolution 
actuation is carried out by motor 24c. 

[0026] As shown in drawing 1 1 , an unloader 25 can be equipped with the lifting device (not 
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shown) which makes it go up and down the cassette 4 which can be held in the laminating 
condition for many wafers W, and band-conveyor 25a which contains one wafer W at a time to 
this cassette 4, and can contain one wafer W now at a time for Wafer W by band-conveyor 25a 
sequentially from a cassette 4 upside. 

[0027] In addition, in the wafer positioning section G, centering of Wafer W is made by the 
pointing device which is not illustrated. 

[0028] Thus, according to the constituted mirror-polishing equipment 1, while being able to 
perform the both sides of tape polish and buffing, either tape polish or buffing can be performed 
if needed. And when performing the both sides of tape polish and buffing, from buffing, it is a 
-short-time far- and it is stabilized, and field granularity can be made below into desired 
granularity. 

[0029] As mentioned above, although the operation gestalt of invention made by this invention 
person was explained, in the range which is not limited to this operation gestalt and does not 
deviate from the summary, various deformation is possible for this invention. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph comparing and showing the smoothness and polish time amount of the 
tape polish and buffing concerning this invention. 

[Drawing 2] It is the top view of the mirror-polishing equipment of the operation gestalt of this 
invention. 

[Drawing 3] It is the top view of a wafer with a notch. 
[Drawing 4] It is the top view of a wafer with a cage hula. 

[Drawing 5] It is the side elevation of the loader in the tape polish equipment of the operation 
gestalt of this invention. 

[Drawing 6] It is the perspective view showing a part of wafer transport device in the polish 
equipment of the operation gestalt of this invention. 

[Drawing 7] It is the perspective view of the notch polish equipment in the tape polish equipment 
of the operation gestalt of this invention. 

[Drawing 8] It is the perspective view of the cage hula polish equipment in the tape polish 
equipment of the operation gestalt of this invention, and periphery polish equipment. 
[Drawing 9] It is the side elevation of the cage hula polish equipment in the buffing equipment of 
the operation gestalt of this invention. 

[Drawing 10] It is the perspective view of the periphery polish equipment in the buffing 
equipment of the operation gestalt of this invention. 

[Drawing 11] It is the side elevation of the unloader in the buffing equipment of the operation 
gestalt of this invention. 
[Description of Notations] 

1 Mirror-Polishing Equipment 

2 Tape Polish Equipment 

3 Buffing Equipment 

4 Cassette 

10 Loader 

11 21 Wafer transport device 

1 2 22 Notch polish equipment 

13 23 Cage hula polish equipment 

14 24 Periphery polish equipment 
25 Unloader 
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